I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Lateral dislocation of the patella is commonly encountered while intraarticular dislocations are rare and involve rotation of the patella around its horizontal or vertical axis.[@ref1] The vertical type occurs when the articular surface of the patella faces medially or laterally, indicating a rotation about a vertical axis, with lateral shifting being more common of two types.[@ref2] Dislocations associated with rotational elements can be difficult to reduce by closed methods and can have associated osteochondral injuries.[@ref2] The rarity of these dislocations is evident by the lack of their description in text.[@ref3] Of the few vertical dislocations reported in literature, the reported mechanism is of a severe driving force to the medial or lateral aspect of the patella with the knee extended, resulting in disruption of the retinacula. The neglected patellar dislocation on its vertical axis presents a diagnostic dilemma. The present report describes the characteristics of a neglected patellar dislocation with rotation on its vertical axis, its possible mechanism of injury, and management.

C[ASE]{.smallcaps} R[EPORT]{.smallcaps} {#sec1-2}
=======================================

A 6 year-old male child, sustained injury to right knee and foot while stepping down from bus and bus suddenly picked speed, injuring his right knee and foot. He fell down from the bus and subsequently his foot was run over by the bus. He presented to the emergency in a primary health center with a fracture calcaneus and a grossly swollen and bruised knee. A plaster of paris boot cast was given for fracture calcaneus and the knee injury was managed as a soft tissue injury. The patient continued to have persistent pain in right knee swelling and difficulty in walking, hence reported to us 2 months after initial injury. Physical examination of the right knee revealed tenting of skin anterolaterally, notable lateral fullness, and the patella was slightly tender, immobile, and locked. The patella was immobile even in extended knee. The knee could not be flexed because of pain and tautness of soft tissue around the patella, though overlying skin was mobile and normal. The patient was able to walk with a limp. There was no joint effusion. There was no history of previous dislocations or pathology or joint laxity. The soft tissues medial to the patella were tender. There was no palpable gap in the extensor mechanism. Radiological examination revealed a laterally wedged patella in AP view with no patellar shadow in lateral view \[[Figure 1](#F1){ref-type="fig"}\].

![(a) Preoperative anteroposterior X ray of the knee shows laterally wedged patella (arrow); (b) lateral X-ray showing absence of patellar shadow](IJOrtho-46-581-g001){#F1}

Since closed reduction was not feasible hence, under general anesthesia, an open reduction was planned. Through midline incision, the knee was exposed and patella was found to be wedged lateral to lateral femoral condyle. There was a continuous sheet of fibrous tissue from patella to medial extensor retinaculum, giving no indication of rotational element of patella. Suspecting a clockwise rotation on its vertical axis due to its lack of mobility, an initial small incision was made on the surface of patella, which confirmed that the articular surface of patella was facing antero-laterally \[[Figure 2](#F2){ref-type="fig"}\]. As a result, the fibrous tissue medial to patella was incised by a longitudinal incision and patella derotated in an anticlockwise direction to bring it to its normal position. There were no osteochondral fragments. The articular surfaces of the patella and the lateral femoral condyle were not damaged. The medial extensor retinaculum was repaired and plicated. The lateral extensor retinaculum being lax stretched over the articular surface of patella and did not require any release. Instead, a plication was done to take care of the laxity on lateral aspect. The knee was placed through a full range of motion and normal patellar tracking was noted.

![(a) Intraoperative picture showing dislocated patella with articular surface facing anterolaterally; (b) lateral retinaculam covering the articular surface of dislocated patella](IJOrtho-46-581-g002){#F2}

Postoperatively, the knee was kept in full extension with a knee immobilizer, but was allowed full weight bearing and perform isometric quadriceps strengthening exercises. After 6 weeks, he was allowed to begin active flexion and extension exercises. He had returned to his normal activities at 6 months. He had no symptoms of patellar instability, normal muscle strength, and exhibited full range of motion \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\].

![(a) Postoperative lateral X-ray showing normally located patella; (b) postoperative anteroposterior X-ray showing absence of laterally wedged patellar shadow](IJOrtho-46-581-g003){#F3}

![Clinical photograph showing (a) full extension; (b) full flexion](IJOrtho-46-581-g004){#F4}

D[ISCUSSION]{.smallcaps} {#sec1-3}
========================

Dislocation of the patella with vertical axis rotation was originally described by Cooper in 1844.[@ref4] This is an exceedingly rare injury, having been reported only a few times since then \[[Table 1](#T1){ref-type="table"}\].
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Ofluoglu *et al*. have recommended classification into two main groups depending on the location of the patella in the patello femoral joint.[@ref11] In intraarticular dislocations, the patella remains in its anatomical position and is only rotated around its vertical or horizontal axis. In extraarticular dislocations, the patella is displaced outside the patello femoral joint. According to this classification, the present dislocation can be classified as an extraarticular lateral dislocation with rotation on the vertical axis.

Although the exact mechanism of injury in vertical dislocation of patella is not clear, most often, these injuries are associated with sporting activities and occur as a result of direct blow to the medial aspect of patella with knee in near extension or a twisting injury to lower limb with forced internal rotation of the femur on externally rotated planted tibia while the knee is flexed. The patella rotates on its vertical axis and gets wedged within intercondylar groove or outer surface of lateral femoral condyle.[@ref12] Laxity of the ligaments allowing for greater mobility of the patella was thought to be a predisposing factor in adolescent patients.[@ref13] Colville suggested that a valgus strain on the knee could cause the patella to rotate on its vertical axis and the continued pull of the quadriceps would then hold the patella on its edge.[@ref10][@ref14] The diagnosis is easily made on physical examination. The knee is held in extension and the patella tents the skin.

Vertical dislocations pose a therapeutic challenge and often require open reduction. Some authors have reported success with closed reduction under conscious sedation.[@ref15] In a recent review, open reduction was recommended to reduce the risk of chondral damage by repeated attempts at manipulation and to repair or remove any osteochondral fractures.[@ref13] The malrotated patella results in increased tension within the extensor mechanism, which in turn locks the patella between the femoral condyles, making manipulation difficult.

The present case involves a lateral dislocation of the patella in a male adolescent, which occurred with a direct blow. The mechanism of injury was a laterally directed blow to the medial aspect of the knee with a twisting force due to fall. The patella was dislocated with more than 90° rotation about its vertical axis, wedged lateral to the lateral femoral condyle with articular surface facing anterolaterally. The increased tension generated by the rotation of the lateral extensor retinaculum kept the patella locked in the lateral gutter even with the knee in full extension. In such a situation, the closed manipulation is unlikely to succeed, more so when the dislocation has become old and neglected. Shetty *et al*. have advocated multiple attempts at closed reduction in their case report, but in a fresh case[@ref10] one should suspect a rotatory component and proceed to open reduction without further attempts at closed reduction, which will only serve to increase any chondral damage to the patella or the condyle. In a fresh case, gap in the medial retinaculam gives an indication of the location of damage and clue to rotational element of the dislocation. This is not seen in a neglected case due to healing of the damaged medial retinaculam by fibrosis, making it look like a conventional lateral dislocation. Most of the patellar dislocations require lateral release procedures for maintaining stability due to tight lateral structures. However, an initial lateral release, with medial retinaculum already disrupted, is likely to compromise the blood supply of patella on both sides besides adding to the instability. Rotational element has to be recognized before incising the retinaculum; otherwise, one is likely to incise the lateral retinaculum as well, further jeopardizing the blood supply to patella.

To conclude the vertical patellar dislocation is uncommon and if it is neglected vertical patellar dislocation its management becomes compounded.
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